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Dynamic Response 


INTRODUCTION 

Everyday engineering design, concerned with sizing and shaping structural and 
machine elements, is for the most part concerned with the elastic, static response 
of the systems. There are many good reasons for following such a plan. In the 
first place, static, elastic analysis gives conservative and satisfactory results with¬ 
out undue refinement. The load application is usually found to be static, and when 
some dynamic effects are present, it is convenient to compute the static stresses 
and to multiply the results by, say, a factor of 2. Nevertheless, questions arise 
concerning the dynamic behavior, justifying at least a brief review of some of the 
practical concepts as part of the general stress analysis. The dynamic effects have 
been, for a long time now, special topics of the various theoretical books writ¬ 
ten for mathematicians and advanced students of engineering. The mathematical 
complexity of problems in this field is certainly beyond the scope of the design 
office charged with the primary duty of turning out working drawings and specifi¬ 
cations. 

In the area of the dynamic behavior, the rate of load application and the cor¬ 
responding method of analysis vary depending on the history and severity of load 
application. For example, in fatigue analysis the stress level and the number of 
applied load cycles must be known before the remaining useful life of a component 
can be estimated. The stress level also implies that thermal effects may have to be 
included in the analysis. 
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